Model for the structure of formaldehyde dehydrogenase based on alcohol dehydrogenase.
The three-dimensional structure of rat liver formaldehyde dehydrogenase (FALDH), previously known as class III alcohol dehydrogenase, was constructed using computer graphics and computer programs developed for model building. The construction is based on horse liver alcohol dehydrogenase (EE-ADH), whose structure has been elucidated by X-ray crystallography. The high sequence homology between the two enzymes makes knowledge-based modelling feasible in this case. The model shows a remarkable similarity to horse liver alcohol dehydrogenase especially in the NAD-binding domain. Certain mutations, and the one insertion in FALDH compared to EE-ADH in particular, have cause important changes in the substrate binding site, and thus aliphatic alcohols have been replaced by hemi-thioacetals as favourable substrates.